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Snecrotic core (NC) and dense calcium (DC). Quantitative assessment of these plaque
components and the presence of VH-IVUS–derived thin-cap ﬁbroatheroma (VH-
TCFA) in the coronary arterial trees were compared to hs-CRP levels in individuals.
hs-CRP levels were measured before coronary angiogram and IVUS study.
Results: Forty-nine patients (77.8%) were diagnosed with acute coronary syndrome in
this population. The mean and median values of hs-CRP were 0.431.52 mg/dl and
0.12 mg/dl, respectively. The total number of VH-TCFA was 2.51.9 per patient. The
hs-CRP levels were positively correlated to mean plaque burden, total plaque volume
index, volume index of FF and DC. But parameters of NC and the number of VH-
TCFA were not related with hs-CRP level. In multivariate analysis, the volume index
of DC was most reliable factor to hs-CRP (b¼5.490, 95% CI¼5.072-5.908, p<0.001).　
Coefﬁcient of correlation
(r) p value




FF volume index (mm3/
mm)
0.312 0.018
DC volume index (mm3/
mm)
0.58 <0.001
Total NC volume (mm2) -0.028 0.839
Mean NC volume (%) -0.134 0.321
NC volume index (mm3/
mm)
-0.027 0.843
Total number of VH-TCFA 0.041 0.768Conclusions: This three-vessel VH-IVUS presented that hs-CRP were related to the
total atherosclerotic burden and the age (coronary calcium) but not vulnerable features
(NC or VH-TCFA) of plaques in coronary arterial tree. Increased hs-CRP level as
a biomarker to predict cardiovascular events might imply atherosclerosis severity of
whole coronary tree but not current plaque vulnerability.
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Background: Due to its high axial resolution, optical coherence tomography (OCT) is
the only imaging modality available for clinical use capable of quantifying ﬁbrous cap
(FC) thickness and macrophage inﬁltration. It is known that the thin cap ﬁbroatheroma
(TCFA, i.e. FC<65 mm) is more susceptible to rupture, triggering clinical events such
as ST-segment elevation myocardial infarction (STEMI).The aim of this study was to
compare volumetric quantiﬁcation of FC and macrophage detection using both visual
assessment and automated image processing algorithms in non-culprit lesions of
STEMI and stable angina pectoris (SAP) patients.
Methods: Lipid-rich plaques were selected from 67 patients, 1 artery/patient. FC was
delineated by a computer-aided method that allowed volumetric analysis. Minimum
thickness, absolute area (AA) and fractional area (FA) of FC were analised. FC was
classiﬁed into 3 thickness categories: FC<65 mm (TCFA), 65-150 mm and >150 mm.
Automated detection and quantiﬁcation of macrophage was performed using
a customized algorithm within the segmented FC.
Results: Clinical characteristics of the 2 groups were similar. A total of 5503 cross
sections were analised. The presence of lipid-rich plaque was similar between the 2
groups (STEMI¼14.6%, AE¼12.3%, p¼0,22). STEMI had more AA for TCFA
(STEMI¼ 0.43  0.45 mm2 vs SAP¼ 0.15  0.25 mm2; p¼ 0.011), thinner
minimum cap thickness (STEMI¼ 31.63  17.09 mm vs SAP¼ 47.27  26.56 mm,
p¼ 0.012) and greater FC fractional area for TCFA (STEMI¼1.65  1.56% vs
SAP¼0.74  1.2%, p¼0.046) compared with SAP patients. STEMI had larger
macrophage area (STEMI¼0.0024  0.0009 mm2 vs SAP¼0.0015  0.0004 mm2,
p¼0.01) and greater macrophage index (STEMI¼0,0217  0.0081% vs SAP¼0,0153
 0,0045%, p<0.01).
Conclusions: The 3-D volumetric quantiﬁcation of the entire FC of non-culprid
lesions is feasible in both clinical scenarios, STEMI and SAP, whereas STEMI
patients despite showing similar amount of lipid-rich plaque area, had a larger surface
area of TCFA with more macrophage inﬁltration.B198 JACC Vol 62/18/Suppl B j October 27–November 1, 2013 j TCTCT-652
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Background: Plaque rupture/thrombosis is the most prominent mechanism leading to
acute coronary syndromes (ACS). However, the factors responsible for the location of
plaque rupture/thrombosis along a lesion are unclear. Endothelial shear stress (ESS) is
a major determinant of vascular pathology. We investigated the local ESS patterns in
association with the distribution of thrombosis/plaque features along the culprit lesions
in patients with ACS prior to percutaneous coronary intervention using frequency
domain optical coherence tomography (FD-OCT).
Methods: 3-dimensional coronary artery reconstruction using FD-OCT & coronary
angiography was performed in the culprit vessel of 8 patients presenting with ACS. In
each culprit lesion, we assessed local ESS (with computational ﬂuid dynamics) and
morphologic features (by FD-OCT) in consecutive 1-mm segments distinguished in
a proximal, mid and distal part. As thrombus interferes with accurate evaluation of
underlying plaque characteristics, plaque disruption and local thrombus were
combined in the analysis.
Results: Six lesions (75%) had signiﬁcant stenosis (>50% area stenosis by OCT).
ESS was elevated in the mid part of the lesions (normalized ESS using the average
within each lesion: proximal 0.70.2 vs mid 1.30.1 vs distal 0.40.2; p<0.01). Mid
parts also had increased lipid arc (proximal 12920o vs middle 18719o vs distal
13618o; p<0.01) with a higher incidence of plaque disruption/thrombus (proximal
8% vs middle 29% vs distal 14%; p¼0.071). In segments with plaque disruption/
thrombus, ESS was higher (normalized ESS: 1.30.2 vs. 0.90.1, p¼0.17), lipid arc
was greater (23619.5 vs 15013.5o; p<0.01), and ﬁbrous cap was thinner (10824
vs 20631 mm; p<0.05).
Conclusions: In patients with ACS, the highest ESS values within a culprit lesion co-
localized with plaque disruption/thrombus, which were more common in the mid part
of the lesions. Further studies are warranted to elucidate whether ESS directly acts as
a trigger for plaque rupture or whether other factors are involved in the rupture/
thrombosis of a plaque which developed in a preceding low ESS environment.
TCT-653
An Intracoronary Near-infrared Spectroscopy Signature of Culprit Lesions in
Non-ST-Segment Elevation Myocardial Infarction
Ryan D. Madder1, Mustafa Husaini2, Jan Harnek3, Matthias Gotberg4,
Margaret Chi2, Zaahir Turfe2, David Klungle1, Stacie M. Vanoosterhout1,
David Erlinge5
1Frederik Meijer Heart & Vascular Institute, Spectrum Health, Grand Rapids, MI,
2Michigan State University College of Human Medicine, Grand Rapids, MI, 3Skane
University Hospital, Malmö, Sweden, 4Lund University, Lund, Sweden, 5Skane
University Hospital, Lund, Sweden
Background: A recent near-infrared spectroscopy (NIRS) study showed culprit
lesions in ST-segment elevation myocardial infarction (STEMI) are frequently char-
acterized by a maximum lipid core burden index in 4-mm (maxLCBI4mm) >400. The
frequency of this ﬁnding in non-STEMI (NSTEMI) culprit lesions is unknown.
Methods: We analyzed consecutive NSTEMI patients undergoing combined NIRS
and intravascular ultrasound prior to stent placement in the US and Sweden. The
culprit segment was deﬁned as the 10-mm distal to the proximal angiographic culprit
margin. The remaining vessel was divided into contiguous 10-mm non-culprit
segments. The primary measure of interest was maxLCBI4mm in culprit and non-
culprit segments.
Results: Results: Among 40 NSTEMI patients (age 68.39.2; 65.0% male) 215
coronary segments were analyzed. Whereas maxLCBI4mm>400 was detected in only
7.3% of non-culprit segments, maxLCBI4mm>400 was found in 59.5% of culprits
(p <0.0001, sensitivity 59.5%, speciﬁcity 92.7%, Figure A). Culprits had a 5.8-fold
greater maxLCBI4mm compared to non-culprits (median [interquartile range] 427
[270,564] v 73 [0,247], p <0.0001). Within the culprit artery, NIRS accurately
distinguished culprit from non-culprit segments (receiver operating characteristic
analysis area under the curve¼0.84, Figure B).T Abstracts/POSTER/Intravascular Imaging and Coronary Artery Disease
